Total assignments, including four aromatic residues, and sequence confirmation of the decapeptide tyrocidine A using difference double resonance. Qualitative nuclear overhauser effect criteria for beta turn and antiparallel beta-pleated sheet conformations.
The complete assignments of all the proton magnetic resonance signals from each NH-CalphaH-CbetaH2 moiety in a complex peptide containing several residues of the same type has not yet been achieved without specific or stereospecific isotopic enrichment. We report the sequencing and proton magnetic resonance spectral assignments, including those of 4 aromatic residues, of tyrocidine A, an analog of the decapeptide gramicidin S. Two complementary methods, proton-proton nuclear Overhauser enhancements and scalar decoupling, evaluated by two distinct forms of difference double resonance, were used. All chemical shifts, scalar coupling constants, and [1H:1H] nuclear Overhauser enhancements for the backbone protons are reported. The [1H:1H] nuclear Overhauser enhancements are consistent with tyrocidine A possessing a beta-I turn/beta-II' turn/antiparallel beta-pleated sheet conformation. In addition to the previously proposed nuclear Overhauser enhancement criteria for beta turns and antiparallel beta sheets, another criterion for identifying the antiparallel beta sheet is demonstrated; namely, the nuclear Overhauser enhancement between 2 CalphaH protons of the central resisdues, in this case the Phe7CalphaH and Orn2CalphaH.